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DISPLAY DEVICE PREVENTING SHORT OF
DRIVING VOLTAGE LINES

This application claims priority to Korean Patent Applica-
tion No. 10-2006-0015611, filed on Feb. 17, 2006, and all the

benelits accruing therefrom under 35 U.S.C. § 119, the con-
tents of which 1n 1ts entirety are herein incorporated by ref-
erence.

BACKGROUND OF THE INVENTION

(a) Field of the Invention

The present mvention relates to a display device and a
manufacturing method thereof. More particularly, the present
invention relates to a display device preventing a short of 1ts
driving voltage lines, and a manufacturing method of the
display device.

(b) Description of the Related Art

Recent trends toward lightweight and thin personal com-
puters and television sets also require lightweight and thin
display devices, and flat panel displays satistying such
requirements are being substituted for conventional cathode
ray tubes (“CRT1s”).

The flat panel displays include a liquid crystal display
(“LCD”), a field emission display (“FED”), an organic light
emitting diode (“OLED”) display, a plasma display panel
(“PDP”), and so on.

Among the flat panel displays, the OLED display 1s the
most promising because of its low power consumption, fast
response time, wide viewing angle, and high contrast ratio.

An OLED display 1s a self-emissive display device, which
includes two electrodes and an organic light emitting layer
interposed between the two electrodes. One of the two elec-
trodes 1njects holes and the other injects electrons into the
light emitting layer. The injected electrons and holes are
combined to form excitons and the excitons emit light as
discharge energy.

The OLED 1s divided 1nto a passive matrix OLED display
and an active matrix OLED display according to driving type.

The active matrix OLED display includes a plurality of
switching thin film transistors (“TFTs”) connected to the
signal lines that cross each other, a plurality of driving TFT's
connected to the switching TFTs and the driving voltage
lines, and a plurality of emitting portions connected to the
driving TFTs.

Here, the driving voltage lines are parallel to one of the
signal lines and receive the driving voltage through a driving
voltage connection and a driving voltage pad that are formed
at diflerent layers.

The driving voltage lines and the driving voltage connec-
tion are connected to each other through conductors via con-
tact holes. However, the conductor may be easily shorted to
one electrode of the emitting diodes.

BRIEF SUMMARY OF THE INVENTION

Exemplary embodiments o the present invention provide a
display device preventing the short of driving voltage lines
and a method of manufacturing the display device.

According to exemplary embodiments of the present
invention, a display 1s provided including a substrate, a plu-
rality of first and second signal lines formed on the substrate
and 1nsulated from each other, a plurality of driving voltage
lines formed with a same layer as the first signal lines, at least
one driving voltage connection formed with a same layer as
the second signal lines, at least one connecting member elec-
trically connecting the driving voltage lines and the at least
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one driving voltage connection, at least one first thin film
transistor (“TFT”) connected to the first and second signal
lines, at least one second TFT connected to the at least one
first TFT and the driving voltage lines, at least one first elec-
trode connected to the at least one second TFT, at least one
second electrode opposing the at least one {first electrode, at
least one organic light emitting member formed between the
at least one first electrode and the at least one second elec-
trode, and at least one assistant member formed between the
at least one connecting member and the at least one second
electrode.

The at least one assistant member may include an nsulat-
ing material, and may include a same material as the at least
one organic light emitting member. The at least one assistant
member and the at least one organic light emitting member
may be made of one body.

The display device may further include a photosensitive
insulating layer formed between the at least one connecting
member and the at least one assistant member. The at least one
connecting member may be formed with a same layer as the
at least one first electrode.

A thickness of the assistant member may be 1n a range of
500 to 3000 angstroms. The assistant member may thus pre-
vent the at least one connecting member from shorting with
the at least one second electrode.

According to other exemplary embodiments of the present
invention, a display 1s provided including a substrate, a plu-
rality of first and second signal lines formed on the substrate
and 1nsulated from each other, a plurality of driving voltage
lines formed with a same layer as the first signal lines, at least
one driving voltage connection formed with a same layer as
the second signal lines, at least one connecting member elec-
trically connecting the driving voltage lines and the at least
one driving voltage connection, at least one first TF'T con-
nected to the first and second signal lines, at least one second
TFT connected to the at least one first TF'T and the driving
voltage lines, at least one first electrode connected to the at
least one second TFT, at least one organic light emitting
member formed on the at least one first electrode and the at
least one connecting member, and at least one second elec-
trode facing the at least one first electrode.

The at least one organic light emitting member may include
a {irst organic light emitting member formed between the at
least one first electrode and the at least one second electrode,
and a second organic light emitting member apart from the
first organic light emitting member, and the display device
may further include a photosensitive msulating layer formed
under the second organic light emitting member. Thus the at
least one organic light emitting member prevents the at least
one connecting member from shorting with the at least one
second electrode.

According to still other exemplary embodiments of the
present mvention, a display 1s provided including a display
region including a plurality of pixels, and a peripheral region
excluding the display region, wherein the pixels include a first
clectrode, a second electrode facing the first electrode, and an
organic light emitting member formed between the first elec-
trode and the second electrode, and the organic light emitting
member further formed on the peripheral region.

The display device may further include a driving voltage
line extended from the display region to the peripheral region,
a driving voltage connection formed 1n the peripheral region,
and a connecting member connecting the driving voltage line
to the driving voltage connection, wherein the organic light
emitting member covers the connecting member.

According to yet other exemplary embodiments of the
present mvention, a method for manufacturing a display 1s
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provides including forming a first signal line including a first
control electrode, a second control electrode separated from
the first signal line, and a driving voltage connection on a
substrate, forming a gate insulating layer on the substrate,
forming a semiconductor layer on the insulating layer, form-
ing a second signal line including a first input electrode, a first
output electrode facing the first mput electrode, a driving
voltage line including a second mput electrode, and a second
output electrode facing the second mnput electrode on the gate
insulating layer and the semiconductor layer, forming a pas-
stvation layer on the second signal line, the first output elec-
trode, the driving voltage line, and the second output elec-
trode, forming a pixel electrode connected to the second
output electrode, a first connecting member connecting the
first output electrode to the second control electrode, and a
second connecting member connecting the driving voltage
connection to the driving voltage line, forming an organic
light emitting member on the pixel electrode and the second
connecting member, and forming a common electrode on the
organic light emitting member.

The organic light emitting member may be formed by
inkjet printing or deposition. The method may further include
forming a photosensitive msulating layer before forming the
organic light emitting member, and forming an opening in the
photosensitive msulating layer to expose the pixel electrode.

According to other exemplary embodiments of the present
invention, a method for manufacturing a display includes
forming a first signal line including a first control electrode, a
second control electrode separated from the first signal line,
and a driving voltage connection on a substrate, forming a
gate msulating layer on the substrate, forming a semiconduc-
tor layer on the insulating layer, forming a second signal line
including a first input electrode, a first output electrode facing
the first input electrode, and a driving voltage line including a
second mput electrode and a second output electrode facing
the second 1nput electrode on the gate insulating layer and the
semiconductor layer, forming a passivation layer on the sec-
ond signal line, the first output electrode, the driving voltage
line, and the second output electrode, forming a pixel elec-
trode connected to the second output electrode, a first con-
necting member connecting the first output electrode to the
second control electrode, and a second connecting member
connecting the driving voltage connection to the driving volt-
age line, forming an organic light emitting member on the
pixel electrode, forming an insulating layer on the second
connecting member, and forming a common electrode on the
organic light emitting member and the 1nsulating layer.

The 1nsulating layer may be formed by using a shadow
mask.

According to still other exemplary embodiments of the
present invention, a method of preventing a connecting mem-
ber 1n an organic light emitting diode display from shorting,
with a common electrode of the display, the connecting mem-
ber connecting a driving voltage line extending from a display
region of the display to a driving voltage connection 1n a
peripheral region of the display, includes forming an organic
light emitting member 1n the peripheral region between the
connecting member and the common electrode within a same
layer and from a same material as an organic light emitting
member within the display region.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention will become more apparent by
describing preferred exemplary embodiments thereof 1n
detaill with reference to the accompanying drawings, 1n
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FIG. 1 1s a schematic plan view of an exemplary OLED
according to an exemplary embodiment of the present mnven-
tion;

FIG. 2 1s an enlarged view of portion A 1n the exemplary
OLED of FIG. 1;

FIG. 3 1s a sectional view of the exemplary OLED shown 1n
FIG. 2 taken along line III-III;

FIG. 4 1s a layout view of an exemplary display panel for an
exemplary OLED according to another exemplary embodi-
ment of the present invention;

FIG. 5 1s a sectional view of the exemplary display panel
shown 1n FIG. 4 taken along line V-V;

FIGS. 6, 8,10,12, and 14 are layout views of the exemplary
display panel shown in FIGS. 4 and § 1n intermediate steps of
an exemplary manufacturing method thereof according to an
exemplary embodiment of the present invention;

FIG. 7 1s a sectional view of the exemplary display panel
shown 1n FIG. 6 taken along line VII-VII;

FIG. 9 1s a sectional view of the exemplary display panel
shown 1n FIG. 8 taken along line IX-IX;

FIG. 11 1s a sectional view of the exemplary display panel
shown 1n FIG. 10 taken along line XI-XI;

FIG. 13 1s a sectional view of the exemplary display panel
shown 1n FIG. 12 taken along line XIII-XIII; and

FIG. 15 15 a sectional view of the exemplary display panel
shown 1n FIG. 14 taken along line XV-XV,

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described more fully herein-
alter with reference to the accompanying drawings, 1n which
preferred embodiments of the invention are shown. The
present invention may, however, be embodied 1n many differ-
ent forms and should not be construed as limited to the
embodiments set forth herein.

In the drawings, the thickness of layers, films, panels,
regions, etc., are exaggerated for clarity. Like numerals refer
to like elements throughout. It will be understood that when
an element such as a layer, film, region, or substrate 1s referred
to as being “on” another element, it can be directly on the
other element or intervening elements may also be present. In
contrast, when an element 1s referred to as being “directly on™
another element, there are no intervening elements present.
As used herein, the term “and/or” includes any and all com-
binations of one or more of the associated listed 1tems.

It will be understood that, although the terms first, second,
third etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus, a
first element, component, region, layer or section discussed
below could be termed a second element, component, region,
layer or section without departing from the teachings of the
present invention.

The terminology used herein 1s for the purpose of describ-
ing particular embodiments only and 1s not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
turther understood that the terms “comprises” and/or “com-
prising,” or “includes” and/or “including” when used 1n this
specification, specily the presence of stated features, regions,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
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features, regions, integers, steps, operations, elements, com-
ponents, and/or groups thereof.

Spatially relative terms, such as “beneath™, “below”,
“lower”, “above”, “upper’” and the like, may be used herein
for ease of description to describe one element or feature’s 5
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass difierent orientations of the
device 1n use or operation in addition to the orientation
depicted 1n the figures. For example, 1f the device in the 10
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above’ the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90 15
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to 20
which this invention belongs. It will be further understood
that terms, such as those defined 1n commonly used dictio-
naries, should be imterpreted as having a meaning that 1s
consistent with their meaning 1n the context of the relevant art
and the present disclosure, and will not be interpreted 1n an 25
idealized or overly formal sense unless expressly so defined
herein.

Embodiments of the present invention are described herein
with reference to cross section 1llustrations that are schematic
illustrations of 1dealized embodiments of the present mven- 30
tion. As such, variations from the shapes of the illustrations as
a result, for example, of manufacturing techniques and/or
tolerances, are to be expected. Thus, embodiments of the
present invention should not be construed as limited to the
particular shapes of regions illustrated herein but are to 35
include deviations 1n shapes that result, for example, from
manufacturing. For example, a region illustrated or described
as flat may, typically, have rough and/or nonlinear features.
Moreover, sharp angles that are 1llustrated may be rounded.
Thus, the regions illustrated 1n the figures are schematic 1n 40
nature and their shapes are not intended to illustrate the pre-
cise shape of a region and are not itended to limit the scope
ol the present 1nvention.

Now, an OLED according to an exemplary embodiment of
the present invention will be described 1n detail with refer- 45
ence to FI1GS. 1-3.

FIG. 1 1s a schematic plan view of an exemplary OLED
according to an exemplary embodiment of the present mnven-
tion, FIG. 2 1s an enlarged view of portion A 1n the exemplary

OLED of FIG. 1, and FIG. 3 1s a sectional view of the exem- 50
plary OLED shown in FIG. 2 taken along line I1I-1I11.

Referring to FIG. 1, an OLED display according to an
exemplary embodiment of the present invention includes a
plurality of gate lines 121, a plurality of data lines 171, a
plurality of driving voltage lines 172, and a plurality of pixels 55
connected thereto and defined by the gate lines 121 and the
data lines 171.

The gate lines 121 transmit gate signals (or scanning sig-
nals), and extend substantially parallel to each other 1n a
transverse direction, a first direction. 60

A number of groups of end portions of a predetermined
number of gate lines 121 are respectively connected to gate
pad portions 129g for connecting a gate driving circuit (not
shown) with the predetermined number of gate lines 121, and
the end portions of the gate lines 121 1n each group have a 65
spoke shape with end portions of decreasing distance from
cach other connected to a gate pad portion 129¢.

6

The data lines 171 for transmitting data signals (or 1mage
signals) intersect over the gate lines 121, and extend substan-
tially parallel to each other 1n a vertical direction, a second
direction, where the second direction 1s substantially perpen-
dicular to the first direction.

A number of groups of end portions of a predetermined
number of data lines 171 are respectively connected to data
pad portions 1794 for connecting a data driving circuit (not
shown) with the predetermined number of data lines 171, and
the end portions of the data lines 171 1n each group have a
spoke shape with end portions of decreasing distance from
cach other connected to a data pad portion 1794.

The driving voltage lines 172 for transmitting driving volt-
ages intersect over the gate lines 121 and also extend substan-
tially 1n a vertical direction, substantially parallel to the data
lines 171.

As shown 1 FIGS. 1-3, the end portions of the driving
voltage lines 172 are connected to driving voltage connec-
tions 126, and the driving voltage connections 126 are con-
nected to driving voltage pads 128.

The drniving voltage connections 126 are formed within a
same layer of the OLED display as the gate lines 121 on a
substrate 110, and the driving voltage lines 172 are formed
within a same layer of the OLED display as the data lines 171
on a gate msulating layer 140 covering the layer including the
driving voltage connections 126 and the gate lines 121.

A passivation layer 180 1s formed on the driving voltage
connections 126 and the drniving voltage lines 172.

The passivation layer 180 has a plurality of contact holes
187 exposing portions of the driving voltage lines 172, and a
plurality of contact holes 145 exposing portions of the driving
voltage connections 126.

A plurality of connecting members 86 overlap the passiva-
tion layer 180 and are connected to the driving voltage lines
172 and the driving voltage connections 126 through the
contact holes 187 and 145, respectively.

A partition 361 made of a photosensitive material 1s formed
on the connecting members 86, and an organic light emitting
member 370 1s formed on the partition 361. The organic light
emitting member 370 1s extended from a display region D and
covers the connecting members 86 1n a non-display region,
heremnafter referred to as a peripheral region. A common
clectrode 270 1s formed on the organic light emitting member
370.

The organic light emitting member 370 that 1s extended
from the display region D functions as an insulating layer 1n
a peripheral region excluding the display region D, such that
the organic light emitting layer 370 prevents the connecting
members 86 from shorting with the common electrode 270
without an additional process.

Referring to FIGS. 4 to 5, a structure of the exemplary
OLED display according to another exemplary embodiment
of the present invention will be described in detail.

FIG. 4 1s a layout view of an exemplary display panel for an
exemplary OLED according to another exemplary embodi-
ment of the present invention, and FIG. 5 1s a sectional view
of the exemplary display panel shown in FIG. 4 taken along
line V-V.

A plurality of gate conductors that include a plurality of
gate lines 121 including first control electrodes 1244, a plu-
rality of second control electrodes 1245, and a driving voltage
connection 126 are formed on an insulating substrate 110
made of a material such as, but not limited to, transparent
glass or plastic.

The gate lines 121 for transmitting gate signals extend
substantially parallel to each other 1n a transverse direction, a
first direction. Each gate line 121 further includes an end
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portion 129 having a large area for contact with another layer
or an external driving circuit, and the first control electrodes
124a project upward from the gate line 121, in a direction
towards a previous adjacent gate line 121. The gate lines 121
may extend to be directly connected to a gate driving circuit
(not shown) for generating the gate signals, which may be
integrated on the substrate 110.

Each of the second control electrodes 1245 1s separated
from the gate lines 121 and includes portions extending
downward, rightward, and upward to form a storage electrode

127.

The drniving voltage connection 126 1s substantially parallel
to the gate lines 121, and 1s disposed between a display region
and a pad region of the OLED display.

The gate conductors 121, 1245, and 126 are preferably
made of an aluminum Al-containing metal such as Al and an
Al alloy, a silver Ag-containing metal such as Ag and a Ag
alloy, a copper Cu-containing metal such as Cu and Cu alloy,
a molybdenum Mo-containing metal such as Mo and a Mo
alloy, chromium Cr, tantalum Ta, titanium Ti, etc. The gate
conductors 121, 1245, and 126 may have a multi-layered
structure 1including two films having different physical char-
acteristics.

The lateral sides of the gate conductors 121, 1245, and 126
are 1nclined relative to a surface of the substrate 110, and the
inclination angle thereof ranges from about 30 to about 80
degrees. A gate insulating layer 140, preferably made of
s1licon nitride (S1NXx) or silicon oxide (510x), 1s formed on the
gate conductors 121, 1245, and 126 and on the exposed por-
tions of the substrate 110.

A plurality of semiconductor 1slands 154a and 1545 pret-
erably made of hydrogenated amorphous silicon (“a-S1) or
polysilicon are formed on the gate 15" insulating layer 140.
The semiconductor 1slands 154a and 15456 are respectively
disposed on the first and second control electrodes 1244 and

124b.

A plurality of pairs of first ohmic contacts 163a and 165a
and a plurality of pairs of second ohmic contacts 1635 and
1656 are formed on the semiconductor islands 154a and
154b, respectively. The ohmic contacts 163a,1635,1634a, and
1656 are preferably made of silicide or n+ hydrogenated a-Si1
heavily doped with an n-type impurity such as phosphorous.
The first ohmic contacts 163a and 165a are located 1n pairs on
the semiconductor 1slands 154a, and the second ohmic con-

tacts 16356 and 1655 are located 1n pairs on the semiconductor
1slands 154b.

A plurality of data conductors including a plurality of data
lines 171, a plurality of drniving voltage lines 172, and a
plurality of first and second output electrodes 175aq and 1755
are formed on the ohmic contacts 163a, 1635, 1655, and 1655

and the gate msulating layer 140.

The data lines 171 for transmitting data signals extend
substantially parallel to each other i the longitudinal direc-
tion, a second direction, and intersect the gate lines 121,
where the second direction may be substantially perpendicu-
lar to the first direction. Each data line 171 includes a plurality
of first input electrodes 173a extending toward the first con-
trol electrodes 124a and an end portion 179 having a large
area for contact with another layer or an external driving
circuit. The data lines 171 may extend to be directly con-
nected to a data driving circuit (not shown) for generating the
data signals, which may be integrated with the substrate 110.

The driving voltage lines 172 for transmitting driving volt-
ages extend substantially parallel to each other and the data
lines 171 1n the longitudinal direction and intersect the gate
lines 121. Each driving voltage line 172 includes a plurality of
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second 1nput electrodes 1735 extending toward the second
control electrodes 12456, and overlaps the storage electrode
127.

The first and second output electrodes 175a and 1755 are
separated from each other and from the data lines 171 and the
driving voltage lines 172. Each pair of the first mnput elec-
trodes 173a and the first output electrodes 175q are disposed
opposite each other with respect to a first control electrode
124a, and each pair of the second 1nput electrodes 1735 and
the second output electrodes 1755 are disposed opposite each
other with respect to a second control electrode 124b5. A
channel region 1s formed on the semiconductor 1slands 154a
and 1545 between the pairs of first input electrodes 173a and
first output electrodes and between the pairs of second 1nput
clectrodes 17356 and second output electrodes 1755, respec-
tively.

The data conductors 171, 172, 175a, and 17556 are prefer-
ably made of the same low resistivity material as that of the
gate conductors 121, 1245, and 126.

Like the gate conductors 121, 1245, and 126, the data
conductors 171, 172, 175a, and 1755 have inclined edge
profiles, and the inclination angles thereof range from about
30 to about 80 degrees.

A passivation layer 180 1s formed on the data conductors
171, 172, 175a, and 17355, the exposed portions of the semi-
conductor 1slands 154a and 1545, and the exposed portions of
the gate msulating layer 140.

The passivation layer 180 1s preferably made of an 1nor-
ganic or organic msulator, and may have a flat top surface.
Examples of the morganic mnsulator include silicon nitride
and silicon oxide. The organic insulator may have photosen-
sitivity and a dielectric constant of less than about 4.0. The
passivation layer 180 may include a lower film of an inorganic
insulator and an upper film of an organic insulator such that 1t
takes the excellent insulating characteristics of the organic
insulator while preventing the exposed portions of the semi-
conductor members 154q and 15456 from being damaged by
the organic insulator.

The passivation layer 180 has a plurality of contact holes
182, 1854, 1855, and 187 exposing the end portions 179 of the
data lines 171, the first output electrodes 175a, the second
output electrodes 17355, and the driving voltage line 172,
respectively, and the passivation layer 180 and the gate 1nsu-
lating layer 140 have a plurality of contactholes 181, 184, and
145 exposing the end portions 129 of the gate lines 121, the
second control electrodes 1245, and the driving voltage con-
nection 126, respectively.

A plurality of pixel electrodes 191, a plurality of first and
second connecting members 85 and 86, and a plurality of
contact assistants 81 and 82 are formed on the passivation
layer 180, and they are preferably made of a transparent
conductor such as mdium tin oxide (“ITO”) or indium zinc
oxide (“IZ0”), or a reflective conductor such as Al, Ag, or
alloys thereof.

The pixel electrodes 191 are connected to the second out-
put electrodes 1755 through the contact holes 18554. The first
connecting members 85 are connected to the second control
clectrodes 1245 and the first output electrodes 175a through
the contact holes 184 and 185a, respectively. The second
connecting members 86 are connected to the driving voltage
lines 172 and the driving voltage connection 126 through the
contact holes 187 and 145, respectively. When the OLED
display 1s a top emission type, the pixel electrode 191 may
include a material having high work function such as Au, PXx,
N1, Cu, W, and an alloy thereof.

The contact assistants 81 and 82 are connected to the end
portions 129 of the gate lines 121 and the end portions 179 of
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the data lines 171 through the contact holes 181 and 182,
respectively, and they protect the end portions 129 and 179
and enhance the adhesion between the end portions 129 and
179 and external devices.

A partition 361 1s formed on the passivation layer 180. The
partition 361 surrounds the pixel electrodes 191 like a bank to
define openings 3635, exposing the pixel electrodes 191, and
the partition 361 1s preferably made of an organic msulating,
material having thermal resistance and solvent resistance
such as acrylic resin and polyimide resin or an inorganic
insulating material such as silicon dioxide (S510,) or titanium
dioxide (110,), and may have a multi-layered structure. The
partition 361 may be made of a photosensitive material con-
taining a black pigment so that the black partition 361 may
serve as a light blocking member and the formation of the
partition 361 may be simplified.

A plurality of light emitting members 370 are formed on
the pixel electrodes 191 and confined 1n the openings 365
defined by the partition 361.

Each of the light emitting members 370 may have a multi-
layered structure including an emitting layer (not shown) for
emitting light, and auxiliary layers (not shown) for improving
the efliciency of light emission of the emitting layer.

Each of the light emitting members 370 1s preferably made
ol an organic material uniquely emitting light of one color
within a set of colors, such as primary colors, such as red,
green, and blue, a high molecular weight compound, a low
molecular weight compound, or a mixture thereof. For
example, the high molecular weight compound may be a
polyfluorene denvative, a (poly)paraphenylenevinylene
derivative, a polyphenylene derivative, polyvinylcarbazole, a
polythiophene derivative; and the low molecular weight com-
pound may be anthracene such as 9,10-diphenylanthracene,
butadiene such as tetraphenylbutadiene, tetracene, a distyry-
larylene derivative, a benzazole derivative, and a carbazole
derivative. Additionally, a dopant such as xanthene, perylene,
cumarine, rhodamine, rubrene, a dicyanomethylenepyran
compound, thiopyran, a (thia)pyrilium compound, a periflan-
thene derivative, an indenoperylene derivative, a carbostyryl
compound, Nile red, quinacridone, etc., may be doped to the
low or high molecular weight compound as a host matenal to
increase the emitting efficiency.

The OLED display displays images by spatially adding the
monochromatic color light emitted from the light emitting
members 370.

The auxihiary layers may include an electron transport
layer (not shown) and a hole transport layer (not shown) for
improving the balance of electrons and holes, and an electron
injecting layer (not shown) and a hole 1njecting layer (not
shown) for improving the injection of the electrons and holes.

The hole transport layer and the hole injecting layer may be
made of a material having a work function that lies between
that of the pixel electrodes 191 and that of the emission layer,
and the electron transport layer and the electron injecting
layer may be made of a material having a work function that
lies between that of a common electrode 270 and that of the
emission layer, where the common electrode 270 may be

formed on the light emitting members 370 and the partition
361, as will be further described below.

For example, the hole transport layer and the hole imjecting
layer may be made of a compound such as a diamine com-
pound, MTDATA [4,4'.4"-tris(3-menthylphenyl) pheny-
lamino |triphenylamine, TPD (N,N'-diphenyl-N,N'-d1(3-
menthylphenyl)-1,1'-biphenyl-4,4'-diamine), 1,1-bis(4-di-p-
tolylaminophenyl)cyclohexane, N,N,N'N'-tetra(2-naphthyl)-
4.4-diamino-p-terphenyl, 4.4' 4-tr1s[(3-methylphenyl)
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phenylamino |triphenylamine, polypyrrole, polyaniline, and
poly-(3.4-ethylenedioxythiophene):polystyrene  sulfonate
(PEDOT:PSS).

The light emitting members 370 uniquely emitting light of
one color within the set of colors, such as primary colors, such
as red, green, and blue, are preferably respectively arranged in
cach pixel of the OLED display, and the light emitting mem-
bers 370 emitting light of three colors, such as red, green, and
blue may be all arranged 1n one pixel with vertical or hori-
zontal deposition to form a white emitting layer under or
above the color filters emitting light of one of the colors, such
asred, green, and blue. Here, the color filters may be disposed
under the emitting layer in a bottom emission type, or the
color filters may be disposed on the emitting layer 1n a top
emission type.

Furthermore, the luminance can be improved by further
including the white pixel (W) as well as the red, green, and
blue pixels (R, G, B) with stripe or check arrangements.

An assistant member 375 1s formed on the second connect-
ing members 86 on the partitions 361.

As described above, the assistant member 375 1s made
from the same material and within the same layer as the
organic light emitting members 370, and may include one of

the emitting layer and auxiliary layers. The assistant member
375 may have a thickness of about 500 to 3000 angstroms.

In the illustrated embodiment, the assistant member 375
and the organic light emitting members 370 are separated.
Alternatively, the organic light emitting member 370 may be
extended on the second connecting members 86 such that it 1s
made of one body with the assistant member 375.

The common electrode 270 1s formed on the light emitting,
members 370 and the partition 361, and may be further
formed on the assistant member 375. The common electrode
2770 1s supplied with the common voltage Vss, and 1s prefer-
ably made of a reflective metal such as calcium Ca, barium
Ba, magnesium Mg, aluminum Al, silver Ag, etc., or a trans-
parent material such as I'TO and IZ0. The common electrode
2770 1s disposed on the whole surface of the substrate, or at
least substantially the whole surface of the substrate, and
generates the currents with the pixel electrodes 191 as a patr.

The assistant member 375 1s disposed between the second
connecting member 86 and the common electrode 270, such
that the assistant member 375 prevents shorts between the

second connecting member 86 and the common electrode
270.

In the above-described OLED display, a first control elec-
trode 124a connected to a gate line 121, a first input electrode
173a connected to a data line 171, and a first output electrode
175a along with a semiconductor island 154a form a switch-
ing TFT Qs having a channel formed 1n the semiconductor
island 154a disposed between the first input electrode 173a
and the first output electrode 1735a. Likewise, a second control
clectrode 1245 connected to the first output electrode 1754, a
second 1nput electrode 1735 connected to a driving voltage
line 172, and a second output electrode 1755 connected to a
pixel electrode 191 along with a semiconductor 1sland 15456
form a driving TFT Qd having a channel formed 1n the semi-

conductor 1sland 15456 disposed between the second nput
clectrode 1735 and the second output electrode 1755.

While the OLED display according to the present embodi-
ment has been described as having only one switching TFT
and one driving TFT, the OLED display according to the
present invention may further include at least one TFT and a
plurality of lines for driving the TFT for compensating and
preventing the organic light emitting diode (“LD”) and the

driving TFT Qd from being degraded even 1f the OLED
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display 1s driven for a long time so as to prevent the lifetime
of the OLED display from being shortened.

Apixel electrode 191, a light emitting member 370, and the
common electrode 270 form an OLED LD having the pixel
clectrode 191 as an anode and the common electrode 270 as a
cathode, or vice versa. The overlapping portions of a storage
clectrode 127 and a driving voltage line 172 form a storage
capacitor Cst.

Now, an exemplary method of manufacturing the exem-
plary display panel shown 1n FIGS. 4 to 5 1s described with
reference to FIGS. 6 to 15 as well as FIGS. 4 to 5.

FIGS. 6, 8,10,12, and 14 are layout views of the exemplary
display panel shown in FIGS. 4 and S 1n intermediate steps of
an exemplary manufacturing method thereot according to an
exemplary embodiment of the present invention, FIG. 7 1s a
sectional view of the exemplary display panel shown 1n FIG.
6 taken along line VII-VII, FIG. 9 1s a sectional view of the
exemplary display panel shown in FIG. 8 taken along line
IX-IX, FIG. 11 1s a sectional view of the exemplary display
panel shown 1n FIG. 10 taken along line XI-XI, FIG. 13 1s a
sectional view of the exemplary display panel shown 1n FIG.
12 taken along line XIII-XIII, and FIG. 15 1s a sectional view
of the exemplary display panel shown in FIG. 14 taken along
line XV-XV.

As shown 1n FIGS. 6 and 7, a plurality of gate conductors
that include a plurality of gate lines 121 including first control
clectrodes 124a and a plurality of end portions 129, a plurality
ol second control electrodes 1245 including a plurality of
storage electrodes 127, and a driving voltage connection 126
are formed on an 1nsulating substrate 110 made of a material
such as, but not limited to, transparent glass or plastic.

Referring to FIGS. 8 to 9, after sequential deposition, on
the insulating substrate 110 having the gate conductors
formed thereon, of a gate insulating layer 140, an intrinsic
a-S1 layer, and an extrinsic a-S1 layer using chemical vapor
deposition (“CVD?”), the extrinsic a-S1 layer and the intrinsic
a-S1 layer are photo-etched to form a plurality of extrinsic
semiconductor islands 164a and 1645 and a plurality of
intrinsic semiconductor islands 154a and 1545 on the gate
insulating layer 140.

Next, as shown 1n FIGS. 10 and 11, a conductive layer 1s
sputtered or deposited by CVD and photo-etched to form a
plurality of data conductors that include a plurality of data
lines 171 including a plurality of first input electrodes 173a
and a plurality of end portions 179, a plurality of driving
voltage lines 172 including second input electrodes 1735, and
a plurality of first and second output electrodes 175a and
1756b.

The exposed portions of the extrinsic semiconductor
1slands 164a and 1645, which are not covered with the data
conductors 171,172, 175a, and 1755, are removed by etching
to complete a plurality of ohmic contact 1slands 163a, 1635,
1635a, and 1635H and to expose portions of the intrinsic semi-
conductor 1slands 154a and 1545.

Referring to FIGS. 12 to 13, a passivation layer 180 1s
deposited by CVD or printing, etc. on the data conductors, the
exposed portions of the semiconductor islands 154a and
1545, and the exposed portions of the gate insulating layer
140, and patterned along with the gate insulating layer 140 to
form a plurality of contact holes 181, 182, 184, 1854, 1855,
187 and 145 exposing the end portions 129 and 179 of the gate
lines 121 and the data lines 171, portions of the second control
clectrodes 124b, the first output electrodes 175a, and the
second output electrodes 1755, the driving voltage lines 172,
and the driving voltage connection 126, respectively.

Next, as shown in FIGS. 14 and 15, a transparent conduc-
tive film 1s deposited on the passivation layer 180 and within

10

15

20

25

30

35

40

45

50

55

60

65

12

the contact holes by sputtering, etc., and 1t 1s photo-etched to
form a plurality of pixel electrodes 191, a plurality of first and
second connecting members 85 and 86, and a plurality of
contact assistants 81 and 82.

Referring again to FIGS. 4 to 5, a photosensitive organic
insulator 1s spin-coated, exposed, and developed to form a
partition 361 having openings 365 partly exposing the pixel
clectrodes 191. Next, a plurality of organic light emitting
members 370 including an electron transport layer, a hole
transport layer, and an emitting layer and an assistant member
375 are formed on the pixel electrodes 191 within the open-
ings 365 and on the partition 361, respectively, where the
assistant member 375 overlaps the second connecting mem-
ber 86. The organic light emitting members 370 and the
assistant member 375 may be formed by a solution process
such as 1nkjet printing and evaporation. The organic light
emitting members 370 and the assistant member 375 may be
made of one body or as a separated pattern.

Additionally or alternatively, after forming the organic
light emitting members 370 1n the opening 365, an additional
insulating material may be deposited or inkjet-printed to form
the assistant member 375 covering the second connecting
members 86.

A shadow mask may be used to form the assistant member
375. When forming the organic light emitting members 370
and the assistant member 375 of one body, an open shadow
mask may be used, and when forming the organic light emait-
ting members 370 and the assistant member 375 with a sepa-
ration pattern, a fine shadow mask may be used.

Next, a common electrode 270 1s formed on the organic
light emitting members 370, the assistant member 375, and
the partition 361.

As described above, the assistant member may prevent the
driving voltage lines from shorting to the emitting diode.

Although preferred and exemplary embodiments of the
present invention have been described 1n detail hereinabove,
it should be clearly understood that many variations and/or
modifications of the basic inventive concepts herein taught
which may appear to those skilled 1n the present art will still
tall within the spirit and scope of the present invention, as
defined 1n the appended claims.

What 1s claimed 1s:

1. A display device comprising:

a substrate;

a plurality of first and second signal lines formed on the
substrate and insulated from each other;

a plurality of driving voltage lines formed with a same layer
as the first signal lines or the second signal lines;

at least one driving voltage connection formed 1n a periph-
eral region excluding a display region with a different
layer as driving voltage lines;

at least one connecting member electrically connecting the
driving voltage lines and the driving voltage connection;

at least one first thin film transistor connected to the first
and second signal lines;

at least one second thin film transistor connected to the first
thin film transistor and the driving voltage lines;

at least one first electrode connected to the second thin film
transistor;

a second electrode opposing the first electrode;

at least one organic light emitting member formed between
the first electrode and the second electrode, and covering
the at least one connecting member; and

at least one assistant member formed between the at least
one connecting member and the second electrode,
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wherein the display region includes a pixel region defined
by the first signal lines and the second signal lines inter-
secting the first signal lines.
2. The display device of claim 1, wherein the at least one
assistant member includes an insulating matenal.
3. The display device of claim 1, wherein the assistant

member includes a same materal as the at least one portion of

the organic light emitting member.

4. The display device of claim 1, wherein the at least one
assistant member and the at least one organic light emitting
member are made of one body.

5. The display device of claim 1, further comprising a
photosensitive insulating layer formed between the at least
one connecting member and the at least one assistant member.

6. The display device of claim 5, wherein the at least one
connecting member 1s formed with a same layer as the at least
one first electrode.

7. The display device of claim 1, wherein a thickness of the
at least one assistant member 1s in a range of 500 to 3000
angstroms.

8. The display device of claim 1, wherein the at least one
assistant member prevents the at least one connecting mem-
ber from shorting with the second electrode.

9. A display device comprising:

a substrate;

a plurality of first and second signal lines formed on the

substrate and insulated from each other;

a plurality of driving voltage lines formed with a same layer

as the first signal lines;

at least one driving voltage connection formed 1n a periph-

cral region excluding a display region and with a same
layer as the second signal lines;

at least one connecting member electrically connecting the

driving voltage lines and the at least one driving voltage
connection;

at least one first thin film transistor connected to the first

and second si1gnal lines;
least one second thin film transistor connected to the at
least one first thin film transistor and the driving voltage
lines;
at least one first electrode connected to the at least one
second thin film transistor;

at
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at least one organic light emitting member formed on the at
least one first electrode and the at least one connecting,
member, and 1s extended from the display region to
cover the at least one connecting member; and

a second electrode facing the at least one first electrode,

wherein the display region includes a pixel region defined

by the first signal lines and the second signal lines inter-
secting the first signal lines.

10. The display device of claim 9, wherein the at least one
organic light emitting member comprises a first organic light
emitting member formed between the at least one first elec-
trode and the second electrode, and a second organic light
emitting member apart from the first organic light emitting
member,

and the display device further comprises a photosensitive

insulating layer formed under the second organic light
emitting member.

11. The display device of claim 9, wherein the at least one
organic light emitting member prevents the at least one con-
necting member from shorting with the second electrode.

12. A display device comprising:

a display region including a plurality of pixels;

a peripheral region excluding the display region,

a driving voltage line extended from the display region to

the peripheral region;

a driving voltage connection formed in the peripheral

region; and

a connecting member connecting the driving voltage line to

the driving voltage connection,
wherein the pixels include a first electrode, a second elec-
trode facing the first electrode, and an organic light
emitting member formed between the first electrode and
the second electrode, and the organic light emitting
member further covers the connecting member, and

wherein the display region includes a pixel region defined
by the first signal lines and the second signal lines inter-
secting the first signal lines.

13. The display device of claim 12, wherein the organic
light emitting member prevents the connecting member from
shorting with the second electrode.
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